Benzyloxycarbonyl amino acids were condensed with the 2,4,6-trimethylbenzyl esters of 4-hydroxy-3-nitro-benzoic and -phenylacetic acids to give crystalline protected active esters, which could then be converted into anionic derivatives by either selective or complete removal of the protecting groups. Several anionic active esters of aliphatic dicarboxylic acids were also prepared similarly.
Anionic active esters (1) derived from straight-and branched-chain aliphatic carboxylic acids have been used extensively as substrates in studies on the catalytic activity of certain synthetic polymers as model enzyme Analogous ester derivatives of some amino acids were required for various purposes, and their preparation is described in the present communication.
Compounds (1) are readily obtained by the action of acid chlorides or anhydrides on 4-hydroxy-3-nitrobenzoic acid, although in one case a mixed anhydride [2; R = CH,CH(Me)Et] was formed preferentially and subsequent base-catalysed rearrangement to (1) was necessary.l In order to avoid such complications, and also possible purification difficulties, it was considered that preparation of the proposed amino acid derivatives (3) would best proceed from phenolic components with the carboxyl group protected by the acid-labile 2,4,6-trimethylbenzyl group. Synthesis of the relevant precursors (4; n = 0 and 1) and related compounds from new 'active polyester' reagents has already been r e p~r t e d .~,~ The homologues (4) with n = 0 and 1 were intended to provide two series of final anionic active esters (3) with substantially different pK, values.
Condensation of the phenols (4) with various protected amino acids by a modification6 of the standard N,N'-dicyclohexylcarbodiimide method recommended for o-nitrophenyl esters7ps gave the corresponding highly crystalline and easily purified protected active esters, which are listed in Table 1 .
Some of these intermediates were converted into anionic active ester derivatives by either selective acidic cleavage of the 2,4,6-trimethylbenzyl group with trifluoroacetic acidg leaving benzyloxycarbonyl intact, or complete removal of both protecting groups with hydrogen bromide in acetic acid.1° The benzyloxycarbonyl derivative of the glycine ester (3a) and the hydrobromides of anionic active esters of L-alanine (3b) and (3c), and L-phenylalanine (3d) were obtained by these procedures. The hydrobromide of (3c) was converted into the zwitterionic free ester which, however, was considerably less stable than the salt.
The 2,4,6-trimethylbenzyl derivatives (4) were also used similarly for the preparation of several anionic active esters of adipic and sebacic acids, of interest in connection with certain cross-linking experiments. The modified N,N'-dicyclohexylcarbodiimide procedure described previously for other 4-substituted 2-nitrophenols was used.6 Details of the protected active esters are given in Table 1 .
(b) Preparation of Anionic Active Ester Derivatives of Amino Acids
Selective or complete cleavage of the protecting groups in the 2,4,6-trimethylbenzyl precursors ( Table 1) (iii) (4-L-Phenylalanyloxy-3-nitropheny1)acetic acid hydrobromide (97O/, yield) was recrystallized from ethanollether, m.p. 180-182' (dec.); v , , , 1770, 1700 cm-' ; [a]i2 -5.8" (c, 0.5; HCONMe2) (Found: C, 48.4; H, 3.9; N, 6.4. Cl7Hl7BrN2O6 requires C, 48.0; H, 4.0; N, 6.6%) .
(iv) (4-L-Alanyloxy-3-nitrogheny1)acetic acid hydrobromide (72% yield) was recrystallized from ethanollether, m.p. 178-180" (dec.); v , , , 1780, 1725 cm-' ; [a]g2 -25.8' (c, 0.5; HCONMe2) (Found: C, 37.8; H, 3.8; Br, 23.2; N, 8.1. CllHl, BrN206 requires C, 37.8; H, 3.7; Br, 22.9; N, 8.0%) .
A solution of the hydrobromide in ethanol was treated with a slight excess of pyridine. Zwitterionic (4-L-alanyloxy-3-nitropheny1)acetic acid separated on chilling (46% yield) Bis[2-nitro-4-(2',4',6'-trimethylbenzyloxycarbonyl)phenyl] adipate (87% yield) was recrystallized from ethyl acetatelethano], m.p. 125-125.5'; v , , , 1764 v , , , , 1721 H, 5.6; N, 3.9. C40H40N2012 requires C, 64.9; H, 5.4; N, 3.8%) .
4,4'-(Adipoyldioxy)bis(3-nitrobenzoic acid) was obtained in quantitative yield and recrystallized from dimethylformamide/ethanol, m.p. 205-206"; v , , , 1785 v , , , , 1690 H, 3.4; N, 6.1. C20H16N2012 requires C, 50.4; H, 3.4; N, 5.9%) .
